The genus Streptomyces was first described by Waksman & Henrici (1943) and now consists of more than 600 species with validly published names (Euzéby, 2012) . Species of the genus Streptomyces are aerobic actinomycetes and most of them are able to form an extensively branched substrate mycelium and aerial hyphae that typically differentiate into chains of spores. Members of the genus have LLdiaminopimelic acid in the cell-wall peptidoglycan, but no characteristic sugars (wall chemotype I sensu Lechevalier & Lechevalier, 1970) and possess DNA rich in G+C (Williams et al., 1983; Manfio et al., 1995) . Researchers have great interest in the members of this genus due to their potential applications in the production of antibiotics, vitamins and enzymes with importance in industry and agriculture (McCarthy & Williams 1992; Lazzarini et al., 2000; Bérdy, 2005) .
In a previous study, we investigated phylogenetic characteristics of bacterial populations in a dominance bamboo (Phyllostachys bambusoides, Phyllostachys nigra var. henonis, Sasa borealis and Phyllostachys nigra f. punctata) forest soils in Damyang (Lee & Whang, 2010) . A total of 100 actinobacteria were isolated from bamboo (Sasa borealis) rhizosphere soil. Seventy-one per cent of the total actinobacterial isolates belonged to the genus Streptomyces and the majority of sequences were affiliated with the cluster II, proposed by Lanoot, et al. (2005) . To date, more than 11 novel species have been found by polyphasic taxonomic approaches (,98.5 % gene sequence similarities). Two strains from bamboo forest soil represent novel species, for which the names Streptomyces gramineus and Streptomyces graminilatus have been proposed Lee & Whang, 2014) . The present study describes four distinct strains as representatives of two novel species of the genus Streptomyces, Streptomyces graminisoli sp. nov. and Streptomyces rhizophilus sp. nov., which were originally isolated from bamboo (Sasa borealis) rhizosphere soil in Damyang, Korea.
Four strains JR-19 T , JR-12, JR-29 and JR-41 T were isolated from bamboo (Sasa borealis) rhizosphere soil in Damyang, Korea in 2007. The four strains were isolated on a starch casein agar (Küster & Williams, 1964) with the pH adjusted to pH 5.5 with HCl, which was incubated at 28 uC for 7 days. Bacterial culture of the isolated strain was stored at 286 u C in the presence of 20 % (v/v) glycerol. Morphological observations of spores and mycelia were conducted by scanning electron microscopy (Hitachi High-Technologies) of cultures on ISP 4 agar (Shirling & Gottlieb, 1966 ) incubated at 28 u C for 30 days. Strains JR-19 T , JR-12, JR-29 and JR-41 T formed spiral chains of cylindrical and spiny-surfaced spores (Fig. 1) . Morphological, physiological and biochemical characterization were performed as described by Shirling & Gottlieb (1966) and Williams et al. (1989) . Growth at various temperatures, pH and NaCl concentrations was examined according to the method of Lee et al. (2012) , using inorganic salts-starch agar (ISP 4). Detailed results of these analyses are provided in the species description and in Tables 1 and 2. Strains JR-19 T , JR-12 and JR-29 shared very similar characteristics, but strain JR-41 T showed obvious differences.
Cellular fatty acids were extracted from isolates grown in trypticase soy broth (Difco) for 5 days at 28 u C according to the protocol of the Microbial Identification System (Microbial ID; MIDI) and identified by using the Microbial Identification software package (MIDI database TSBA 40, version 4.5; Sasser, 1990) . For chemotaxonomic analysis, freeze-dried cells were obtained from culture grown in starch casein broth, on a shaking incubator at 120 r.p.m. and 28 u C for 14 days. The diaminopimelic acid in the cell wall and analysis of the whole-cell sugars were performed as described by Lechevalier & Lechevalier (1970 , 1980 and Staneck & Roberts (1974) , respectively. Polar lipids were extracted and detected by the method of Minnikin et al. (1984) . Menaquinones were extracted following the protocol of Collins (1985) and separated by HPLC. The G+C content of the genomic DNA was determined by the HPLC method according to the method of Mesbah et al. (1989) . Major cellular fatty acids of all four strains were anteiso-C 15 : 0 , iso-C 15 : 0 , iso-C 16 : 0 and anteiso-C 17 : 0 . In addition, strain JR-19 T also contained considerable amounts of C 15 : 0 based on the results shown in Table S1 . The detailed fatty acid compositions of the four strains are shown in Table S1 (available in the online Supplementary Material). The cell-wall peptidoglycan of the four strains contained LL-diaminopimelic acid, glutamic acid, alanine and glycine. Whole-cell hydrolysates contained predominantly glucose and ribose. The polar lipid pattern of strain JR-19 T consisted of phosphatidylinositol, phosphatidylserine, phosphatidylcholine, phosphatidylglycerol and one unknown phospholipid; strain JR-41 T contained phosphatidyl-N-methylethanolamine, diphosphatidylglycerol, phosphatidylglycerol and four unknown phospholipids (Fig. S1 ).
The predominant menaquinones of the four strains were MK-9 (H 6 ) and MK-9 (H 8 ). The G+C content of the genomic DNA was 71-73.5 mol%.
Genomic DNA was extracted (Cui et al., 2001) from the isolates and the 16S rRNA gene sequences were amplified as described by Lee et al. (2012) . The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved by using the EzTaxon-e server (http://www.eztaxon-e.ezcloud.net/; Kim et al., 2012) . The 16S rRNA gene sequences were aligned with the published sequences of closely related bacteria with CLUSTAL W 2.1 software (Larkin et al., 2007) . Phylogenetic trees were reconstructed by using three different methods: the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971 ) algorithms within the MEGA5 program (Tamura et al. 2011) . Evolutionary distance matrices for the neighbour-joining method were calculated using the algorithm of the Kimura two-parameter model (Kimura, 1980) . To evaluate the stability of the phylogenetic trees, a bootstrap analysis (1000 replications) was performed (Felsenstein, 1985 subclade with Streptomyces shenzhenensis 172115 T and Streptomyces gramineus JR-43 T (Fig. 2) . The 16S rRNA gene sequence analyses revealed that strains JR-19 T , JR-12, JR-29 and JR-41 T formed a monophyletic cluster with Streptomyces shenzhenensis 172115 T and Streptomyces gramineus JR-43 T and this grouping was supported by bootstrap values of 63 % and 80 % in the neighbourjoining analysis.
To determine genomic relatedness, DNA-DNA hybridization was performed using the method of Ezaki et al. (1989) . Two strains exhibited with the type strains of Streptomyces shenzhenensis 172115 T (49.3-57.03 %) and Streptomyces gramineus JR-43 T (45.7-52.6 %) . The values ranged from 82 to 87 % for the DNA-DNA relatedness of strain JR-19 T with strains JR-12 and JR-29. Strains JR-12 and JR-29 were identified as representing the same species as JR-19 T . The DNA-DNA relatedness between strains JR-19 T and JR-41 T was below 48.03 %. The phenotypic properties of these two strains also clearly distinguished them from one another, and from the most closely related type strains of species of the genus Streptomyces.
It may be concluded from the genotypic and phenotypic data that strains JR-19 T and JR-41 T can be distinguished both from each other from their nearest phylogenetic neighbours. It is, therefore, proposed that strains JR-19 T and JR-41 T be recognized as representatives of two novel species of the genus Streptomyces bearing the names Streptomyces graminisoli sp. nov. and Streptomyces rhizophilus sp. nov.
Description of Streptomyces graminisoli sp. nov.
Streptomyces graminisoli (gra.mi.ni.so9li. L. n. gramen -inis grass; L. n. soli of soil; N.L. gen. n. graminisoli of grass soil).
Aerobic, Gram-stain-positive non-motile actinobacterium that forms extensively branched substrate mycelium and aerial hyphae that differentiate into spiral chains of cylindrical or spiny surfaced spores. Growth occurs at 25-45 u C (optimum, 28 u C). The pH range for growth is pH 4.0-11.0 (optimum, pH 7.0-8.0). Growth occurs with 0-5 % (w/v) NaCl, but not with 7 % NaCl. Good growth occurs on all ISP media (ISP 2-7) tested, nutrient agar and Czapek's agar at 28 uC. Soluble pigments are formed on oatmeal agar (ISP medium 3). Melanin pigments are formed on peptoneyeast extract-iron agar (ISP medium 6). Nitrate reduction is positive. Degrades casein, cellulose and starch but not gelatin; does not degrade urea. Utilizes several compounds as sole The tree was reconstructed by using the neighbour-joining method (Saitou & Nei, 1987) . Numbers at branch nodes are bootstrap values (.50 %), expressed as a percentage of 1000 replicates. Filled circles indicate that the corresponding nodes were also recovered in trees generated with the maximum-parsimony and maximum-likelihood algorithms. Bar, 0.005 substitutions per nucleotide position. carbon sources, including D-glucose, raffinose, sucrose and L-arabinose, but D-fructose, D-mannitol, L-rhamnose and D-xylose are variable. Utilizes L-arginine, L-asparagine, Lglutamic acid, L-serine and L-valine as sole nitrogen sources, but hydroxy-L-proline, L-isoleucine, L-leucine, L-phenylalanine, L-threonine, L-tryptophan and L-tyrosine are variable. The cell-wall peptidoglycan contains LL-diaminopimelic acid, glutamic acid, alanine and glycine. Whole-cell hydrolysates mainly contain glucose and ribose.
The type strain, JR-19 T (5KACC 16472 T 5NBRC 108883 T ), was isolated from bamboo (Sasa borealis) rhizosphere soil collected from Damyang, Jeonnam, South Korea. The G+C content of the DNA of the type strain is 73.5 mol%.
Description of Streptomyces rhizophilus sp. nov.
Streptomyces rhizophilus [rhi.zo9phi.lus. Gr. n. rhiza a root; N.L. adj. philus -a -um (from Gr. adj. philos -ê -on) friend, loving; N.L. masc. adj. rhizophilus root loving].
Aerobic, Gram-stain-positive non-motile actinobacterium that forms extensively branched substrate mycelium and aerial hyphae that differentiate into spiral chains of cylindrical or spiny surfaced spores. Growth occurs at 25-37 u C (optimum, 28 u C). The pH range for growth is pH 4.0-8.0 (optimum, pH 6.0-8.0). Growth occurs with 0-3 % (w/v) NaCl, but not with 5 % NaCl. Good growth occurs on all ISP media (ISP 2-7) tested, nutrient agar and Czapek's agar at 28 u C. Melanin pigments are formed on peptone-yeast extract-iron agar (ISP medium 6). Nitrate is not reduced. Degrades casein, cellulose and starch but not gelatin or urea. Utilizes several compounds as sole carbon sources, including D-glucose, D-mannitol and raffinose but not L-arabinose, D-fructose, D-rhamnose and sucrose. D-Xylose is variable. Variable for sole nitrogen sources are Larginine, L-asparagine, L-glutamic acid, hydroxy-L-proline, L-isoleucine, L-leucine, L-phenylalanine, L-serine L-threonine, L-tryptophan, L-tyrosine and L-valine. The cell-wall peptidoglycan contains LL-diaminopimelic acid, glutamic acid, alanine and glycine. Contains glucose and ribose as whole-cell sugars.
The type strain, JR-41 T (5KACC 16580 T 5NBRC 108885 T ), was isolated from bamboo (Sasa borealis) rhizosphere soil collected from Damyang, Jeonnam, South Korea. The G+C content of the DNA of the type strain is 71 mol%.
